S9 9. Figure S9 S10 10. Figure S10 S11 11. Figure S11 S12 12. Figure S12 S13 13. Figure S13 S14 14. Figure S14 S15 15. Figure S15 S16 16. Table S1 S17 17. Table S2 S17 18. Table S3 S18 19 . Table S4 S19 20. Table S5 S20 21. Table S6 S21-S24 22. Table S7 S24 23 . Table S8 S25 24 . Table S9 S26-S27 25. Table S10 S28-S31 26. Table S11 S31 27 . Table S12 S32 28 . Table S13 S33-S34 29. Table S14 S35 30 . Table S15 S36 31. Table S16 S37 32. Table S17 S38 33 . Table S18 S39-S40 34. Table S19 S41 35 . References S42-S45 Figure S1 . The 5 models produced by I-TASSER for each input condition are shown aligned with the UGT2B7 crystal structure (PDB 2O6L) in yellow, and the final UGT1A6 model in light blue. Model 1 is shown in red, model 2 in orange, model 3 in green, model 4 in blue, and model 5 in purple. A. Models generated with the signal peptide and without the UGT2B7 crystal structure as a guiding template (WSNT), B. Without the signal peptide, and without the UGT2B7 crystal structure (NSNT), C. With the signal peptide, and with the UGT2B7 crystal structure as a guide (WSWT), D. Without the signal peptide and with the UGT2B7 crystal structure as a guide (NSWT). Structural alignments in .mol2 format are in the "Supplemental structures" zip file (I-TASSER aligned models folder). The structural alignment can be found in the "supplemental structures" zip file, file UGT1A6_2B7_alignment.mol2.
Figure S5.
Comparison of our UGT1A6 model with that of Ghemtio et al (2014) , which has been recapitulated from the coordinates supplied in that paper's supplementary information 1 G376A mutant, C. S37A mutant, D. W353A mutant, E. H38A mutant, F. R172A mutant, G. H375A mutant, H. S308A mutant, I. F393A mutant. Mutated residues are highlighted in cyan, quercetin (Que) is shown docked into the substrate binding site. Figure S7 . Comparison of the docking of selected substrates into the wildtype and mutated UGT1A6 model. The observed interactions for each docked compound are indicated. Interactions are coloured according to type with electrostatic interactions shown in orange, classical hydrogen bonds in dark green, non-classical hydrogen bonds in pale green, - stacking interactions in dark pink, -alkyl interactions in light pink, and unfavourable interactions in red. Residues with multiple colours had multiple different interactions with the substrate.
Figure S8.
Comparison of the docking of three small planar phenolic compounds into two mutations that contribute to several UGT1A6 polymorphisms. The observed interactions for each docked compound are indicated, and coloured as in Figure S7 . 4NP, 4-Nitrophenol; 5HT, serotonin: APAP, acetaminophen. Figure S10. Snapshots from the molecular dynamics simulation trajectory. The cartoon diagram is coloured as in Figure  S3 , with the helices and sheets that showed substantial differences coloured separately. The bound UDPGA cosubstrate, and bound substrate quercetin are shown as sticks. N2, N2, and N3 are shown in red, N3-1 in bright orange, N3-3 in yellow, N5-2 in bright green, C0 in teal, and C3 -C3 in purple.
Figure S11
. Shifts in the CTD following 20 ns of simulation compared to the initial structure. The initial (0 ns) structure is overlaid with the structure after 50 ns of simulation time. A. Shifts in the C0 helix. B. Shifts in the C3 sheet and C3 helix. The shifted residues are highlighted in teal (0 ns) and orange (50 ns).
Figure S12
. Changes in the UDPGA-UGT1A6 interacting residues following 50 ns of molecular dynamics simulations.
Interacting residues are coloured as in Figure S7 . Figure S13 . Shifts in the NTD following 50 ns of simulation. The initial (0 ns) structure is overlaid with the structure after 50 ns of simulation time. Secondary structures are highlighted using blues for the 0 ns time point, and oranges for the 50 ns snapshot. A. Shift in the N2 (teal or orange), N2 (royal blue and bright orange), and N3 region (cornflower blue and dark orange). B. Shifts in the N3-1 and N3-2 regions, C. Shifts in the N3-3 (teal or orange) and N4 region (cornflower blue or dark orange). D. Shifts in the N5-2 region. Figure S14 . Changes in the quercetin-UGT1A6 interacting residues following 50 ns of molecular dynamics simulations.
Interacting residues are coloured as in Figure S7 , water-hydrogen bonds are shown in blue.
Figure S15
. Distances between the N2 group of the catalytic H38, the glucuronic acid C1', and the potentially glucuronidated hydroxyl groups of the bound quercetin ligand over 50 ns of molecular dynamics simulations. Distances between the 3'-OH and N2 are shown in red, and with the C1' in green; distances between the 4'-OH and N2 in pink, and C1' in cyan; distance between the 3-OH and N2 in orange, and C1' in blue; and the distance between the 7-OH and N2 in yellow, and C1' in purple. .0097 a C-scores can range from -5 to 2, with higher values indicating higher confidence; b I-TASSER only provides TM-scores for the top ranked model, scores >0.5 indicating a model of correct topology and scores <0.17 meaning random similarity; c RMSD scores are only provided for the top ranked model, with local errors; d the number of low-temperature model replicas generated by excising continuous fragments from the threading alignments and reassembly through replicaexchanged Monte Carlo simulations; e the number of structure decoys at a unit of space in the SPICKER cluster, higher cluster density signifies a higher quality model with the structure occurring more frequently in the simulation; g models are ranked by cluster size, and although lower ranked models occasionally have higher C-scores, the top ranked model is usually better. Beta phosphate G36* S10 S749 S18 S10,R11 T10 *: residue present within a loop region, TYD: Thymidine-5'-diphosphate, UDP: Uridine-5'-diphosphate, UDPG: Uridine-5'-diphosphate-alpha-D-glucose, U2F: F393 F393 *UGT1A6 model and plant GT crystal structures aligned poorly in these regions. Water interactions are shown in blue, classical hydrogen bonds in dark green, non-classical hydrogen bonds in pale green, electrostatic interactions are shown in orange, - stacking interactions in dark pink -alkyl interactions in light pink, and  interactions in purple. a Position of the commonly glucuronidated -OH of the substrate; b Distance between the C1' of UDPGA and the substrate OH group to be glucuronidated; c Distance between the N2 of the catalytic H38 residue of UGT1A6 and the substrate OH; d Interactions are coloured according to type with electrostatic interactions shown in orange, classical hydrogen bonds in dark green, non-classical hydrogen bonds in pale green, - stacking interactions in dark pink, -alkyl interactions in light pink, and unfavourable interactions in red; e Residues shown multiple times in different colours had multiple different types of interactions with the substrate involving different atoms of the residue and/or substrate; f Interactions with the mutated residue shown in italics. L281  Q356  K283  W353  G307  R335  R335  G307  G307  S308  Y336  R335   R335  3x H 2 O  3x H 2 O  6x H 2 O  R335  Y336  Y336  R335  S308 /  S308  Y336  T337  Y336   W353  T337  T337  T337  6x H 2 O  Y336  T337  4x H Table S10 , with water interactions shown in blue. b Percent sequence identity of template and query sequence within threading aligned region, c percent sequence identity over the entire template and query sequence, d coverage of the threading alignment with query (number aligned residues divided by length of query), e Normalized Z-score of the threading alignments, alignments with a score >1 indicate a good alignment, f user supplied template sequence -UGT2B7 C-terminal end. Structural and sequence alignments are available in the "Supplemental structures" zip file. a Rank is based on TM-score; b RMSD is the RMSD in Å between residues that are structurally aligned by TM-align; c the percent sequence identity in the structurally aligned region; d the number of structurally aligned residues divided by length of the query protein. 
